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The structure of a phase lock loop is well known in the 
art as shown in "Phase-Lock Loop-Based (PLL) Clock Driver: A 
Critical Look at Benefits Versus Costs," Nayan Patel, SCAA033A, 
Texas Instruments, March 1997, and "Phase-Locked Loops for 
High- Frequency Receivers and Transmitters - Part 1, " Curtin and 
O'Brian, Analog Dialogue . 33-3, 1999. 

The TQ8103 Clock & Data Recovery (CDR) product description 
discloses a monolithic CDR IC manufactured by Triquint 
Semiconductor Inc., which receives NRZ data, extracts the high- 
speed clock and presents separated data and clock as outputs. 

The AMCC S3040A Device Specification (April 2, 2000) 
describes a clock recovery unit used to device high speed 
timing signals for SONET/ SDH-based equipment. 

U.S. Patent 6,215,834 to McCollough, "Dual Bandwidth Phase 
Locked Loop Frequency Lock Detection System and Method, " 
discloses a frequency lock detector for a dual bandwidth PLL. 

U.S. Patent 5,963,608 to Casper et al., "Clock Extractor 
for High Speed Variable Data Rate Communication System, " 
discloses a data rate estimator-based, variable data rate 
synchronizer that extracts a clock signal embedded within a 
digital data signal . 
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U.S. Patent 5,886,582 to Stansell, "Enabling Clock Sgnals 
with a Phase Locked Loop (PLL) Lock Detect Circuit," discloses 
a circuit for enabling and disabling generation of an output 
clock signal. 

U.S. Patent 5,870,002 to Ghaderi et al., "Phase -Frequency 
Lock Detector, " discloses a method and circuitry for detecting 
when a PLL achieves phase and frequency- lock to a reference 
frequency with minimal hardware and power dissipation. 

U.S. Patent 5,838,749 to Casper et al., "Method and 
Apparatus for Extracting an Embedded Clock from a Digital Data 
Signal," discloses a high speed, wide data rate range (e.g. 10- 
300 Mb/s) , fiber optic digital communication system. 

U.S. Patent 5,822,387 to Mar, "Apparatus for Fast Phase- 
Locked Loop (PLL) Frequency Slewing During Power On," discloses 
a clock synthesizer that includes a phase-locked loop circuit 
having two modes of operation: a non- slewing mode of operation, 
and a feequency- slewing mode of operation. 

U.S. Patent 5,724,007 to Mar, "Adjustable Lock Detector 
for a Phase-Locked Loop Circuit," discloses a lock detector 
suitable for detecting when an output signal of a phase- locked 
loop circuit is phase-locked to an input reference signal. 
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U.S. Patent 5,394,444 to Silvey et al . , "Lock Detect 
Circuit for Detecting a Lock Condition in a Phase Locked Loop 
and Method Therefor, " discloses a lock detect circuit for 
detecting a lock condition in a phased lock loop, 

U.S. Patent 4,499,434 to Thompson, "PLL Phase Error Alarm 
Related to Associated Receiver, " discloses improvements in 
error alarms used in conjunction with phase locked signal 
sources for use in phase modulated communication systems . 

U.S. Patent 5,359,727 to Kurita et al., "Clock Generator 
Using PLL and Information Processing System Using the Clock 
Generator, " discloses a clock generation circuit for a 
semiconductor integrated circuit device including an 
information processing system in which logic operations are 
carried out based upon the clock. 

U.S. Patent 5,463,329 to Kawasaki et al . , "Input Circuit 
for Level -Shifting TTL or CMOS to ECL Signals," discloses an 
input circuit which converts an input signal to an output 
signal . 

U.S. Patent 5,382,923 to Shimada et al., "Charge-Putt^ 
Circuit for Use in Phase Locked Loop," discloses a charge-putttp 
circuit for controlling a voltage controlled oscillator by 
converting a phase difference between two input signals, which 
never become low at the same time, into a voltage. 
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U.S. Patent 5,570,042 to Ma, "PECL Input Buffer," 
discloses an input buffer utilized to first amplify a 
differential clock or data signal pair to a desired voltage 
level before being presented to a CMOS or NMOS differential 
amplifier. 

U.S. Patent 5,581,214 to Iga, "Phase -Locked Loop Circuit," 
discloses a technique for reducing a time required for lock-up 
of the phase -locked loop circuit which operates intermittently. 

U.S. Patent 5,793,225 to Gerson, "CMOS SONET/ATM Receiver 
Suitable for Use with Pseudo ECL and TTL Signaling Environ- 
ments," discloses a high-speed pulse receiver. 

U.S. Patent 5,905,386 to Gerson, "CMOS SONET/ATM Receiver 
Suitabale for Use with Pseudo ECL and TTL Signaling Environ- 
ments," discloses a high-speed pulse receiver. 

U.S. Patent 6,246,294 to Gai, "Supply Noise Immunity Low- 
Jitter Voltage-Controlled Oscillator Design, " discloses a 
phase- locked loop system that generates an output signal having 
low jitter. 

U.S. Patent 6,285,262 to Kuriyama, "Frequency Divider, a 
Phase Lock Oscillator and a Flip- Flop Circuit Using the 
Frequency Divider, " discloses a frequency divider comprising 
first and second basic gates. 
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U.S. Patent 5,614,843 to Mita et al., "CMOS-PECL Level 
Conversion Circuit," discloses a level conversion circuit which 
is utilized in a PECL (Pseudo-ECL) interface serving as a small 
amplitude interface to convert a voltage level from a CMOS 
level to a PECL level. 

U.S. Patent 5,889,437 to Lee, "Frequency Synthesizer with 
Low Jitter Noise," discloses an inproved apparatus for 
combining frequencies which is capable of generating a constant 
frequency when an external variation is applied thereto by 
implementing each block using a differential circuit. 

U.S. Patent 6,111,469 to Adachi, "Charge Pumping Circuit 
and PLL Frequency Synthisizer, " discloses a charge pumping 
circuit including a constant current source, a switch element, 
a first MOS transistor, a second MOS transistor, and a 
switching-of f circuit. 

U.S. Patent 4,736,167 to Kojima et al., "PLL Frequency 
Synthesizer, " discloses a phase locked loop frequency 
synthesizer. 

U.S. Patent 4,818,950 to Ranger, "Low Jitter Phase-Licked 
Loop, " discloses digital phase-locked loops for synchronizing a 
local clock signal to a received digital signal with minimum 
jitter. 
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U.S. Patent 5,151,665 to Wentzler, "Phase-Lock-Loop System 
with Variable Bandwidth and Charge Putnp Parameters," discloses 
an improved phase lock loop frequency synthesizer capable of 
handling both analog and digital transmission. 

U.S. Patent 5,157,354 to Saiki et al., "Phase-Locked Loop 
IC Having ECL Buffers," discloses a phase locked loop IC 
comprising a voltage controlled oscillator which generates a 
clock signal in accordance with a control voltage. 

U.S. Patent 5,216,302 to Tanizawa, "Reference Delay 
Generator and Electronic Device Using the Same," discloses a 
reference delay generator including a delay unit having a 
plurality of delay elements which are cascaded and respectively 
have variable delay times. 

U.S. Patent Application Publication No. U.S. 2001/0013800 
Al, Pub. Date: Aug. 16, 2001, to Wu et al., "Compensation 
Circuit for Low Phase Offset for Phase-Locked Loops, " discloses 
a phase- locked loop circuit and method for providing for 
compensation for an offset. 



Stephen*^. Ackerman, 
Reg. No. 37761 
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